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Sources

» Science Power 9text

» NASA Images

» Microsoft Clip Art

» Internet sites (with links)

» Slide 4 - Georgia A. de Nolfo
from PPT Cosmic Rays, tor Elements 2002
Workshop, NASA

» Mike Muise; Mark Power (consultation)
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Cosmic Rays
What Are they?

INASATSIterttps//imadine.dsiic.nasa.g0V/aees/science/know I1Y/cesmic rays:ntml

» What are they?”

Cosmic Rays: Highi energy particles that
bombard the earth.

They travel at nearly the speed of light ra Mewaldt:

https//Wwww.stlicaltech.eduy/personnel/dick/cost encyc:hatml)

They: strike the earth from all directions.

GRC’s (Galactic Cosmic Rays) are mostly pieces
of atoms (nuceli + highi energy: electron,
positrons and other subatomic particles)
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Cosmic Rays on Earth

Slide created by Georgia A. de Nolfo
from PPT Cosmic Rays, for Elements 2002 Workshop

» Cosmic Rays
continually
bombard the
Earth. In fact,
about 100,000
cosmic rays will
pass through a
person every
hour!
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Cosmic Rays in Our Lives

» \\eather:

= Weather is influenced by the
Sun. Cosmic Rays indicate
Sun activity. (1645 — 1715:
Little Ice Age correlated ®
little solar activity)

» Computers

= Cosmic Ray strikes can
change basic units of
memory.

» Health

= Some risk of cellular damage
to some people
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Cosmic Rays in Our lees

% gt'“ ’:,_‘_.. ConR et £ "".9;'_

» AStionomy.REsEarch "’ R
= In addition to health el e
risks to astronauts, SRR L

Image interference

takes place (image from
NASA at above linked site)

» Radio Communications — %
= Increased solar activity =
increased # of ions = absorbed 6 \\
radio waves = raised noise
floor, and interference with - y’
radio transmission

» (Corroded Pipelines

= Affect electrical changes in
deep-earth currents, causing
corrosion to plpelmes

Cosmic Rays Shirley J. Burris



Cosmic Rays in Our Lives

> Power Outadge
= 1989: Massive blackout — Quebec Hydro

> (CarbeniDating
= (C-14 is produced from collisions between
cosmic rays and carbon atoms
» AuroraiBoerealis (Northernilbights)

= Cosmic Rays which penetrate the
magnetic field of Earth are guided
toward the Polar Regions.

= Nitrogen and Oxygen ions in the
atmosEhere react with charged particles

from the solar winds, producing
lights/colours

= Images from:
https//Www.aeocitiesicom/CapeCanaveral
[ Camplis/ 8682/ alrorarhti

= And NASA
hitp://Sohowww:Nascom.nasa.dov/explor

g/links:html
» Aurora Video
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Cosmic Rays
Where Do They Come From?

» Where do they come from?

Galactic Cosmic Rays come from far away. in the Galaxy.

» Blast waves of Supernova explosions that gain energy and
cannot be held. They escape into the Galaxy.

Ultra-high energy particles come from outside the
Galaxy. We do not know: exactly how they are formed.
Sunspots are the source from which high
energy electrons and protons leave and
penetrate the magnetosphere of the Earth.
ACE — Advanced Composition EXplerer

Investigatiens ef the eridin. and evelution ol selarand
dalactic matter:
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Acceleration

» [he acceleration is a one-
time thing, created by an
explosion.

» [he motion is analogous to
a bullet.

» A simulation was created
for us by

Mark Power

( Park View Education; Centre, Bridgewater, Nova Scotia, '
Canada. }
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Accelerated Particle Presentation

Tubes are filled with
particular gases, in this
Case, neon and
mercury.

In a dark room, a
voltage (1000 v
battery) was applied.

Electrons were
accelerated through the
das, causing collisions,
and light.
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Cosmic Rays
What Are They Made Of?

» Mostly pieces of atoms
nuceli +

high energy: electrons, positrons
and other subatomic particles)

» Cosmic rays contain all the
nal;clural elements in the periodic
taple.

90% hydrogen
9% helium

1% rest of the elements +
“very rare elements and
ISOtO DES" (from NASA site)

> Image from
ht’gp://antwrp.gsfc.nasa.gov/apod/ap961
DG html
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Your Own Investigations

Collision!
In thie aist's representaion of a

. F-arFi-::I-‘-.- -::-:-Il'rzi-:-_n. a |:-r-:-.t-:-n and it ."f
> Cosmic Ray APPIEL i L

p ACCEleratera particle!

» Click the poster to go
to the Fermi National
Accelerator Laboratory pemsm—>
— take their virtual tour
and find this poster
among the sights.

» Have fun!
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